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iff IB A St-y^^mt fuiH«^ SSfficSLM fl^^ 

[«*a3] BfrlH«^^t5caS*^ DLC, XttDLCtCB, N, Si, 
ft 2 fcfail®«^-^SBffl v'X ip-fyi^^T.^ 

K-y**^ 0. i~4 o^>n/%-e$)2)ri:$:#Mi:-t-€>«#:S3{ciB«®«^ 

[«*«7] toiB«^^t5[a»*^ DLC, XttDLCfCB, N, Si, 

[»*S8] fuIBDLC'N.CDB, N, Si, P ® ^ "^©iP* < % 1 o® 
K-:/**^ 0. i~4 0=E;i/%-^$,sri:5:#ISi:-fSW#«7{c^«®«^ 
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i:t-Sit#«i 0{cia«©«^^«i!iS®Mvxi!:^:;^5>^x. 

lolB/t - >3^i*S±fc?^^$ tvfc X ^ > >^ h -/ i: , 

MIB/t*->^#», x»y5^>if;^ hvy7^•-Si:i(fla«^^ill«caM^:S:3t^■r 
S t 5: ^-r «. «^ «gigS« X iJ' > X •?? o T , 
t5IB«^-SSt6:aM*^ DLC, XttDLC(CB, N, Si, P ® "3 *>©iJ>3& < 

H9iB>''«^5f->3^#M*^, DLC, XttDLClCB, N, P, Ti, Si, Al 
HuiH>'t*->3t«pM©IK^*^0. 0 0 5Am~0. 2 nmX'$>*). tufa 
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T t g 2 a - ( I ) 

m^mi 6] fofas^^tS[a»«Tf2s; (id ^:^M-rsit*]Si 4 

2 /S^T s ^ 1 0 i8 ••• (I I ) 
(S; (I I) tfJ, T s : S^^«li«cSLS®ISM. /3 : «^i^t!i:aSlCfett-5«^<39 

1. o~5. 0 g/cni^T?fesff#:si 4;&v>ui 6®^^-r^l*^^cfa«®m^=■ 

e^*^ 0. 8x1 oilpa^_hT-*2>»:*j^l4i&v^Ul 7®^^•r4^*^{c^« 
4«:v>L2 0©^^f^l*^^ciB«®«^^S^g®S■ex4':/^>i'x. 

[»*«2 2] ttfiax-z^i/yx h>y7'?-S®K^*^ 0. 0 0 5~0. 
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X-&^m^m 1 4 3& V^ L 2 4 CD V^'r^^;b^^C|a«CD«^«SI^MS■^>^ ^ ^^y^y^ 

e 

Btti3>''?^->3t#K®Mff*^0. 0 0 5Am~0. 2 mt?* U , ItifBA^i - 

. 0~5. 0 g/cm^-rfey, t&fBA^r->5t^]K 

A*->®KMi^SSfi*U. 0 — 5. 0 g/cm^T-feU, Buffi«^jS«:SL*i^/t 
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^JJ - > S: S i: & * -r -5 S^^SSSHM V ^ tc S3 V ^ T , 
itflHW^^titSLftA^f-^^^ DLC, XJiDLClCB, N, Si, P(D^t> 

ttffBA^->^»K*^ DLC, XttDLClCB, Ti, Si, Al 

tulB/t ^ - > i Jf l^fc J: Of |ffa«^««fcfSL*fJ A ^Wi^ t^m 

■r S «^-^JS® M V fc is V ^ T , 

BtflB/t ^ - > ^i#|^±fc $ 31 »y ^ > y X h y A - M i: , 
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taia/f * - > ^«flS**. ^ i: L T -ir ^ ^tc^A^ e> $ *i S #;^T'«^ $ ti T 
tirlH A if - > ^ K ^ <fc t5 ttfam^SSScafti 4f->$:^i#-rs5»#:i:$:^ 

tJfia A iJ - > j^if K S J: BaSB«^^iligt6:ai*>''« 9-yi:^wt^^Wiiit^m 

S m^^ffi® fla V X iJ' {C (, ^ T , 

tolB A if - >3t*#KJ:fc?g^S nfc«^-JS»a«i A if - > 

tJIB/t if - > 3^i#Rfe J: yttoSB«^ SS®ca<*c/t if - > S: 3£#-r S i: ?: « 

■rsm^iiSffiSMv:^ i' ^c^^^T, 

loffi/'«if->^#K*^ DLC, XttDLCfCB, N, P, Ti, Si, Al 



6 



ffilEi^ 2000-3053318 



#2000—156726 



[»#3K3 8] S IMOX>>xyN^fcttaS^-a:SO I >>ai7Nfc«®M J: U 

[»*a3 9] »^^2 7;fe^^b3 6 ©V>-rtl*^»CfB«©S^^igHMv 
^^^^ S:fflv>TSit$*lfci{iii#Sfi. 

[000 1] 
[0 0 0 2] 

[se*®fe$B] 

if»T-=b«^SSfSHS^*Bti:6jaBffl*i^-AigH*^e>, A®-!J--f X^j^l^ 
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SJ^)— SiSSSStCBI^i^^, a^mmizs. D. B e r g e r e>^Cj:oT«rbV^ 
miy:^9-2^ (PREVAI Li/X5^i*) ■*3*ie>CDSHi/X5^AlCj5ifl§-rSfc«) 

[0 0 0 3] 

M^«, #fF^2 8 2 9 9 4 2-^ (#l§^ 7 - 2 0 1 7 2 6 #) (i, H. C. 
Pfeiffer e>{C i oT^^Stlfc P R E V A I L i/X^AfCH-f-S =fe(D-e 

Lfcft^^tSSJitcS^JLAfJr - > S =b®T-S) vx Ji{C4>« 

i:LTt>5 (#Bg^l 0-261584, #^5p 1 0-260523^) „ 

>ty}v9>(zf(D-7:>.^X'it. y^^-ym^^^m^mma-^^y^h^y h (strut 

r {C J: o T A * - > fir CD |ta±^ 0 e, tT, T V ^ S . 
[0 0 0 4] 

S C A L P E L S/X7^A®fei?)®VX i'^iSttit LTX5=->S/;bVXi' 

M(S. D. Berger&J. M. Gibson^, APPL. PHYS. L 
ETTERS57 (2) (1990) 153)^, #gg¥ 1 0-261 584^ 
0-3 2 1 4 9 5-^<i:i^^lC*<*t65(Cfa«$*lT(r^S. 3*ie>fB 

«fcj:n«, vxi'^jgiis i N^fflji>:/u> (asibfeSfffi) _h{ca^Ji» 
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[0 0 0 5] 

:6^e> 2 5 0 At m^ffi:^) ^ici: y x<>DgS3§tc^t:tS>c.;i/-y^> hfBl_t;^)^H 
e>*L (Mx.tf. S/JnSS®0. OSj^m. 8>r>^a«T% 3 OtS:/^«J:CD>^;i/ 

[0 0 0 6] 

[«^;^)^jKat b J: ^ ti^^mm] 

[0 0 0 7] 

rtl*T'S^$tlTv^^vx^^^^i:^g[|LT2a?ST-fey. yN°^5?->;b^«il 
TLMMX&^T.'ryt/JV'^I^^/t. 1 0 0-'2 0 0 n mff O^K3®jgMCD_htCM 

[0 0 0 8] 

sKSA^fe^o r<os^»[i:LT. /^^->mm mmm) ^mt}m< (Mx.tf2 

*?)co^h^^vh (W O^-fr-T) htcj: ^;^^X3HS0DrnIJ:i:■e 
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o h 1 e n e,*«S o 1 i d S t a t e Te c h n o 1 o g y. Sept (19 8 

*^6*^«^$tlT^^s. L*>L, ci®:*ffii?ttS{S2^®tJci5:6Dvx^S:ig»g|^ 

to 0 0 9] 

^5f->*^H5 (MfeSi5*^Miii?L 1) izm-t^olza^^si^ h^^-JV (H5 (a) 
) ■^^-d-^S^'f (H5 (b) ) ®*T'S)ti«#M)&^Stt*i:;;&v>At 

. lg?-A3r->v^-!f-f >®a5^Ji. H6 (a) ^ (b) 

?Li) fcat-r j:^tcA4f->3:x.a54A*;^-i#*,?^</^®A^-> (i«T, 

>T-tt^^#JCj:yif6E:fr(la (v;^^^®{caii:;6:*|nl) tcg|«i^fii$:^e;TL*e) 
*D^T, SCALPEL^PREVE I L*>f^®^«T'tt, S3fei/X5^Z»± 



tBIHf 2000-3053318 
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[0 0 10] 

SCALPEL (W^SgSiavxi}') (CfeV^Ttt, V;^iJ'«|JttC 

-hlHm^^SSScavxir^i^M^itH (014) Sratciigj-rSo «^ilSt!cfl.v 
X a, «^«S!»:a«: 5 ©*^{C J; sa^^StSLfgCDM t fflKT A-^ ^ tc J; y 3 

>h^xhs:5s^-rs*^ «^«*^e.^:s «^ iisscaft 5 © «L T' ttK g -r s 3 

[0 0 11] 

->^»M#ipfK:®#$tiSi^ei: LT{±, #^SgSA^fS<, ^>ifm^O)itm 

tt^lgT'fey, SCALPE L^T'ffiffl3tl-5)«^^®iII»S£Ettl 0 OKe V 

£<_hi:i«in»«BbT-fesfeto. M^tf3|eH#flFll5 2 6 o i 5 i ^izmm^nr 

^^SA^^->3t^S®^S (5 0~2 0 0nm) T'tif|^tt«{J 1 0 0 

fib. Sn^^Si^RtfiT-^m^tticSLS^iS, tSI:fSL«^fiA^->^i^®?: 
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aftSr^it-rsfctofcti, (siN^) ^(DA9->^^m 

iimm^^t. *Ji^;?7^#tt®«*J:i;m^K^Lfe©^, »<J1 0 0-1 5 0 n 

m^®s i NKS:iJMii:-rs, ^<Dmm<D7^9 ->^wmi:mm-t ^ loo 

[0 0 12] 
[0 0 13] 
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[0 0 14] 

-^tt Sr IRI J: 3 igJt S: "Itg i: -r S r t ?: g eir i: -r 5 . 
[0 0 15] 

[SS 5: est -r S ® #S] 
(«^l) 

[0 0 16] 
[0 0 17] 

(«^3) iaiB«^^tfe!SLS*^ DLC, XttDLCfCB, N, Si, P®^ 
©'>^fc < 4: *» 1 o ?: K - ^ L it t*|Sf T'«^ 3 *i T V ^ S i t * i: S 2 

[0 0 18] 

(^^4) taffiDLC^©B, N, Si, P®ei*,©iJ>«;< 4:^; 1 o© K-:;/- 
ftA^ 0. 1-4 0^;i/0/„t?feS34:«:#Sti:tS«fig3tCiB«®«^SgJgH« 
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[0 0 19] 
[0 0 2 0] 

(«^6) taiaA^->3f»MA^ K^^^&±^4>i:bT;&^#iPF;^^^;&^ 
[0 0 2 1] 

(^^7) ialBS^-SS^aS^^ DLC. XtiDLCJCB. N. Si. P(Dv 
[0 0 2 2] 

(«m8) iaiaDLC^ODB, N. Si. PCO^ t>co^i?;fc< 1 oco K-^ 
0. 1-4 0^;i.%T«>^r^$:#Mi:'r-6«m7jcfBS(Z)S^i^«HM 

[0 0 2 3] 
[0 0 2 4] 

(«^io) iSias^-ssfficas^grffBA^-^SitSiioo^. fe-sv^ifffiH/N" 

[0 0 2 5] 
[0 0 2 6] 
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a 

[0 0 2 7] 

lufB/^ ^ - > 3tfiF«± fc $ ti it a: «y 5^ > h vy A - S t , 

tfflEA^->^#M*^ DLC, XttDLCfCB, N, P, Ti, Si, Al 
[0 0 2 8] 

(«^i4) «^s«s:3Sig-rsm^-^3gj§s (A^->3£ifS) mmm^^ 

. 0 0 5 Aim~0. 2M.mX$>*}. A^O, tcffaS^^ffitaS®^^*^ 0 . 2~2 
[0 0 2 9] 

« 1 4 {CfB^®«^-SHM vx > X. 
Ttg2 a — (I) 
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[0 0 3 0] 

m^i 6) tufBS^i^«ca«ttTiB^ (II) i:ms.-t&m^i 4^r^iti s 

2 /8^T s g 1 0 e - (I I) 

(I I) Ts : s^ist!tsLS®ig^, /s : m^nmiim^zt3^t ^m^<D 

[0 0 3 1] 

^S*^ 1. 0-5. 0 g/cm3-rS,S«^l 4^;v^b 1 6®V%-ftl*^{Cfa« 
[0 0 3 2] 

(««i 8) wiam^^sigs (A^->5£#S) ;fe<fct5/*fc»±tfrfB«^^ilssc 

0. 8 X 1 O^lp aJ«±T'*)S«^l 4;&V^L 1 7®^^•rt^A^ 
[0 0 3 3] 

[0 0 3 4] 

[0 0 3 5] 

(««2i) mmm^t^WLiLm tmmm'f-mmmm o^si->ic^m) t<Dm. 

[0 0 3 6] 

(fll^2 2) Itri23i«y5^>^rx h>yA-S®]K^*^ 0. 00 5-0. 2 ^m-e 
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[0 0 3 7] 

(«)S2 3) tafBa:»/^>4^X h^yy^-MCDKMiPf^SA^ 1. 0 — 5. Og/ 
cm3T-S)S«^2 1 *fctt2 2fC^«CDm^*l|fBffl-7Xi'^^>i'X„ 
[0 0 3 8] 

^2 iftv>U2 3{cia«®S^^«®fflv>?.^:/^>^^x„ 
[0 0 3 9] 

(«^2 5) t{ffBA^i->S:^M , t&^:ii5/5^>*^:;x, 

t5IBS^-JS!tS:SLM®^'feCD^I>;fe< i: t, 1 (Ra) *^ lo 

[0 0 4 0] 

(««2 6) tafB/1^f->3t»S , MfBoi^y^^if^^ h «y A- 

[0 0 4 1] 

(«m2 7) ^)^1 *V^L.2 6CD^^•r^^*nc|B«®VX^}r^^>^^>^$:MV^Tf^ 
« S r S: #0S i: -t S «^^iiSJ@M« V , 
[0 0 4 2] 

(«fi£2 8) ^=i-u^TSM.-t^mm^mm. in^-zy^wm) mmmmm 

mmtf^O. 0 0 5/tm~0. 2 Am-^^t;, tJMBSmSSJSjaK 

) . 0 — 5. og/cm^-p^y, icrfa®*^S5gK (Af- 
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mmtf^i. 0-5. og/cm^T'S>y, BuiHm^ssts:sL<*yN*ijt->®5ifj^At 

0. 8X1 o"paj«±T'feSz:i:S:#ISi:-rs«^ISigaMvxi^. 

[0 0 4 3] 

(«^2g) «^«l5:Sii-rs«igij®SiilS (7^•3^->5^fK) fc, wfam*^ 
[0 0 4 4] 

(«^3o) «d^ig$:Sig-rs/\'^r->j!t^K (m^mmmm) wiba^- 

> ^^m±Kmm ^ ti JSStfcSLft:/'? * - > i: , tttlBA it-y -h® 

tolB«^-^t6:SL«:A4f->*V DLC, XttDLCfCB, N, S i , PCDpt. 
®iJ'^«:<i:t,loS: K-:;^LfeMI*T'«fiKS*i, mm/'^9-y^wm*\ DLC 
, XliDLCfCB. N, Ti, Si, A 1 ® ^ < i: 1 O S: K- 

[0 0 4 5] 

y^i^m±izm^:^ iiSitSLftt A - > i:, iSrlH/t - Igfc <k t)f la 

iSa^-ISffifaiicyt i5J->5:3^^-rs3t«Ff*i:S:*-rs «^i^ig® M v x fc v % 
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[0 0 4 6] 
[0 0 4 7] 

(«^3 3) m^mi:m^^^/'^9->^nm im^mmmm) tjiHA^- 

> ^^KJitC S 4x it «^llt!ciSL^/N- iJr - > i: . ttrfa^t - > J; 
lffH«^«IStS:a#A^f->*^ DLC, XttDLClCB, N, Si, P(Dz> 

[0 0 4 8] 
[0 0 4 9] 
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mm/-^9->^nmtf^-. DLC, X{±DLC{CB, N, P, TI, Si 
[0 0 5 0] 

m^3 6) mmn'}-mismm-7:^i'it. nytm^U(Dmmms.i)^s o k e vjw 
±T-^ffls*i,s=b(D-^&s«i^2 7*v>L3 5 0D^^•r^^A^^ciB«®fl^^s^i®ffl 

[0 0 5 1] 
[0 0 5 2] 

(«^3 8) S IMOX-^aiyAtfeftRfi^-tirS O I "^n:/Nlc«ffifiI i y >?-f > K 
[0 0 5 3] 

(«^3 9) #^2 7^;V^b3 6 CD V^■r4^*^^CS«®m^•^^wHM V>^ S:M^^ 

[0 0 5 4] 
If^ffl] 

^*7c«2i tJf / X ti^^7U« 5: ^^4)- i: b T j& S j X-mm-t s r i: fc J: o T 
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[0 0 5 5] 

stmmzmti. ^ e> fc/t ^jr ->m&<DmA^ »; x >y 5^ > nrlB^£^cfitls^ii^T* 
K^-Yi'A-jK^ (DLc) *s^^tt«e*-d^>«:^f*^#^f e>tLS. rti 

[0 0 5 6] 

, N, Si, poe)t.c?)ij?*< fc=fe, 1 ^S: K-pfbfc#^s^J T-^^stirv^ss 
mm^^mmx^^. m^mwLiim^m^-t^DLC(Dmmi,t, 300-700 

[0 0 5 7] 

-hfa^J*4 IC^VxT, DLCvOB, N, Si, P®-5*.©iJ>^< i;* 1 o® 
K-^«*«, 4 0^;i/%$:@xStDLCK®ttK*<a'5:t)tlfcy, :x.v=f-y>f 

[0 0 5 8] 
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[0 0 5 9] 

±iB«^6ti. _t^«J*lS:VAb5tCfet'f§7t^->5:J^^;^i^ rj^^^t^Sri 

iiLTti. m^li. ^^f-Y^^ K^^^f-V^^ K^>f ^;^j-3jf> (DLC) fe^ 

> * if S: ^ ^1 ^ ^ -g> „ 
[0 0 6 0] 

B. N. P. Ti. Si. Ai<Dot>(D{};>f^< l^^]^-':fhrcUn^ xm 
. Si. A 1 co-5'^cD^i'-;&< ^t-oS: K-:/f -sr i:tc<fc DLCfc^Stt 

[0 0 6 1] 

-tfa^^S ^CfcV^T. DLC^CDB. N. P, Ti. Si. A 1 e> 
< t> 1 K- >^*:6^ 4 0 -5 D L CK(3^)SS;?)^a*i>4xfc y 
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^i^®ca®5:«^-r -SDLCfc, A^f->^SFM;cttK-::^nr|g&T i Jf>A 1 & 
[0 0 6 2] 

K - L % CD -e o T =fe J: V ^ „ 
[0 0 6 3] 

[0 0 6 4] 
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3Ly^yir:xh^yjt-m<oumihX},t. S i C. T i C, T i N, T^;i/7 
r:^Si, Ti. Al, S i Og'&ifj&'^tf e>*lS„ x-y5^>y>t h .y/t-^® 
K^tt, 0. 0 0 5~0. 2/tm*W*L<, 1 0 ~ 2 0 n mg^Jfi^ J: U *f * L 

[0 0 6 5] 

S>Z.iHZJ:*J. :^y^>^:^h'^i//^-m^lzMhX 1 0 0 J«_t®ffiag(C:*:^«;ai 
5^ > i^Sf^S ?: « S a: >y ^ > if At (C nflg i: y , #)iSf 31*? ft *t j£ A« S t 

[0 0 6 6] 

fc, ^^-if^y^^ h -y j'i-mf:in-Lxmmmn(DmMmmiL^jt^r:LSbi^mmii*'i 

«^-^t5:i5LMS:^)*-r-SDLCtC{i. B. N, Si, P®-3*,©ii>* 
300~700n mgSjbW* b 

tt, 3 0~8 0 nmSffi^tj^S LV'', 
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ctt, DLctf^c7K**^-^t^l^fc^^<^:e)^cLfcfiglRfife {m^it. ^^atyy^-h. 

[0 0 6 7] 

&V^A^e>T-feS, LfcA^oT, Se*®SCALPELV>^-5'(DJ;^fC, W. Mo 
[0 0 6 8] 

(1 - e"^'^*/ob X 1 0 0 



fflS^^ 2000-3053318 
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[0 0 6 9] 

DOF?:2~3 AmfcLfcS-^, M**6tt, JSi? 5S; P. tlS. 
^»a6= (kxwxa'*) / (EXTt^) g2 (ittm) 

LfcA^oT, 6 S:/jN$<^Sfci?){Ctt (EXTt^) S::^^ < -rtiK J: 
r3T% ES:DLC®^>^^ ()K#i|SfT'{*®:^iBt : 5 0 0GPa) fcLfct 
A;5f->3E»S®a^ttO. 0 0 5 ^mJe^±T'^;^^^:, M*»6S:2^mJgA 

A4r->^^S®^$}6^0. 0 0 5 m7Sji-??^€.S-^, dWJtfCJ^^ 

»J A 4f - > eSlddi S: is < -€■ ti S o 

A^f-^^^MW^^ttO. 0 0 5^ni~0. 2 /u mAW* b <, 0. 00 5 
itm~0. 1 yBm*!?S e>{Ci?* U<, 0. 0 1/tm~0. 0 5 m m*< J; U ifS L 
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lESrff ^/>C< GHO S TS^®««;^)t^SS:$gM-tS|g, m^WcHMm'^^i)^ 

®HttO. 3 — 1. 

M^J:?:H-Sr tA^-^^S, 
[0 0 7 0] 

[0 0 7 1] 
[0 0 7 2] 
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e-(Tt/J 

o 

fib, mWLl A\zm^hf=.mm<DmmPi (O. OOSMm—O. 2Atm) i:f 

©^Hl^ (O. 2-2 Am) fc-r€.ieMi*^*«>fc«), m^lSt!cSLS®IS**^SgS 
CDJbKttS. 0 g/cm^ TKtti. 0 g/cm^^:^^e)3^:^c*s. 

[0 0 7 3] 

ixo. 8X1 o^ipa^^-^feSfc, #>*®K<i!)eit^S*^fiJ#T-^-r^Sbfc-7 
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[0 0 74] 

v^f)m'&mm-\znvx3. 0%$:ffi^Tl>Si:»3t«^*®A^^:y:¥*^:*:^<* 
1 o%JWTT'S>S:ii:*^i bv>, 

«®K^®/t^^y^tt± 1 o%je<Tt?fes:!ii:)b«J:y»* Lv%„ 

[0 0 7 5] 

tS5l5G)SCALPELv:X.irODJ;e){C, m^-^fi:a»*^^«7t:igTfeSM o , W 

o 

> H, N, O, AP-^>*if® iaXtt2aJ!J*±*^^*tlTV^S@-&S:^*, S 

a 

[0 0 7 6] 
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. m?Ht. if^f^^^ K^^5r-f -V^^ K^-f (DLC) 
[0 0 7 7] 

*L^C<T=b<fcV^„ 
[0 0 7 8] 

-hia««2 2lCfcV%T, x-z^^^'i/'^?. h^yA-®(OK^*«0. 0 0 5 /i m*^ 
T-feSi:+4)-*x.y5^>^/'>?. h-;A-ja(m5:«^T*^«CVx„ 0. 2 (im^ 
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10 0 7 9] 
[0 0 8 0] 

S:S y J: y vx^ 3 i: =fe oftgT'feS. 

[0 0 8 1] 

±fH«^2 5}CfcV%T, =g-M®*ffiffi$ (Ra) S: 1 0 n mJWTlcM^ L fcS 
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^4#^^^C»^^ (5 0 nmSS) 5nm, 1 0 n m l/^;i/©^®ffiS J±^m 

^t., *!I6 0 — 8 0%*<8Jt«^!^i: L/T«#-rS. ^»J©*?j3SIttA^y hS^XS 
r ® J: -5 *® ffi $ ® S: i »J f - S «?) tt, #S ® « tSffi $ tt 

. «Sffi$ (Ra) S:2 nmi&lTtt-SifcA^T'^So 

s^:fc7!)W*Lv^„ -Mx-tf, ^^^"^^i^miiiK^yif^ (sooGPa) -efe 
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[0 0 8 2] 

^bfe^. He. A r ^©:f &SV^^i, Hg. Ng^CDiJ?*; < i: % 1 S 

DLC©S-a-{C$>oT{±, D LC^M^®»«SgJ: U 2 0 0~4 5 0■C^^^ia 
[0 0 8 3] 

sri:T% «jt#tt, ss^tt, V )j ^ -m^!i^^icmiit^m^m^mm 

[0 0 8 4] 
[0 0 8 5] 

[0 0 8 6] 
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-SOLCWK^tt, 3 0 0 — 7 0 0 nmg|g*^jSFi L/^^„ 
31 ^ > h «^-mca«:/'? - > S:«fig-r S D L C 

T^^Sri:S:A^^f*b^^. :noD J; e) LTtt, S i C, T i C, T i N, 

0. 0 0 5~0. 2Atm*W*L<, 1 0 ~ 2 0 n m@S*< <fc 'J * H/'' 

"f-mmniii^/^^-ym^W:. SffibTV^S3:5'5=->i^:JC h>yA--»?:3i«y^>y 

/ti»->^»lKS:«^-r-5DLC{Ctt, B, N, P, Ti, Si, AKD^t. 

tt, 3 0~8 0 nmgS*W* L^^o 
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^f-f-Y^> KiK^Oi^^A^^i^ K®*»yh«7- 
[0 0 8 7] 

7.^m^. ««3 4tt||J6M4®VX^^^, «^3 5t4||]teM6®VXdr;p^ 
«^3 1, 3 2. 3 4, 3 5^Cfc^^T, it UT-ir-f ^tcS*^ e>«fig^ 

[0 0 8 8] 

«;oT<So J:^*tfc«IS:^fcf v:x.^{i, MAfiS C A L P E Li/X5^A 
^T' ®lSinS«BETT*ftffl T- S S . 
[0 0 8 9] 

±I2«J^3 7{CJ:4X«, 7;&^^L3 6 ©V^•rtl*^^Cfa«(D«^•*SSHffl 

[0 0 9 0] 

-hf2«^3 8tC itifi, S IMOX'-yx/NfcSSffllJ: *; -i? >f > KJnX?:]ffiL, 
fill*^ e>®^]^?^^&fc J: »; /t^Ji - >^^KS:?^^1-SXSS:*f S 3 i: {C J: o T 
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[0 0 9 1] 

S>t^®:^;i/-:f >y h*^iRi_hL, bit*^oT. eie*aias&. ifi#<if:*^=^3&:i^<z) 

[0 0 9 2] 
[0 0 9 3] 

*^e>«:5«^«St6:a«:5:0. 2 a mJEt±{C-r«> r tic J: y e5i»ril*Ki:-rs i: 

5: <SM-r -5 ® t? * -S . 
[0 0 9 4] 

r t ic J: ij , ffi[iL«: A ^ - > s U - 7 A - Srffi^^ 
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K^&l 0~5 0 nmi:bfc«^, «^gcaiC#e>S3t«^«3^S: 5 ~ 2 5%tC 

i:Ba=be>tlS. SD;tTfi!*©S CAL P E L v:^ (Cjf^l^-Zxaii^;!/^-® 
>y ^ ic J: 5 feJKIS® »g 5:<B^-t S r i: Bflg i: -5 » 
[0 0 9 5] 

0-2 6 1 5 84#;2i«) . ^'^itttr 
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[0 0 9 6] 

#ipf^^-h, S iN^®>t>:/l/>MlS*5:m^®H®§ISHS*{cn>hn-;i/ 
[0 0 9 7] 

[0 0 9 8] 

•^xi'CD^jt^^ISra^-rBiBaT-fey, (b) (a) ®a54}-t£:*:0T-feS. 02 
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tivx;^ ^'•^^^J'XCD^jt^Sra^f f^ffiST-feU. 2offlffi« (a) H (b) S: 
a^bfco H3{ivX^'®fa®«3i^aiS:a^-r»i®ST-*»;, (b) li (a) ©gJ^)- 

®®» (a) i: (b) i4^e.CDa^Cfc^^T, 5 t±«^i^»a* 

[0 0 9 9] 

(SliSM 1 ) 

as (1) {C3^-rJ:-5{c, S/U3>»«l l_htc, a'^->^«pM (K) i:b 
TCVD^StCi y S i CM 1 2 ?: 0. 0 3Atm?^^b, i ® S i CM 1 2 ilC* 
^ISt5:SLMi:bTr^>n/:7T:^2/U 3> (a-S i) Ml 3 S:C VDSlc j; y O 
. 7 nmmx-mm.Lr=. (2) ) . ^^^Ta«S®J:^J K^-T x»/5^>ya 

ICJ:»J S i S:3:xy5=->f5^L, A3i - >MJ^S:^ff -T-S^Spftt (3?lftt) 1 4 Srjg 
^bfc (H8 (3) ) . 

JJClC, a-S iM 1 3_h®J: y U y^^7>f h^^, 3S®1 

8 (4) ) , 

?Jcic, a-S iMi 3 ^■mmm-:f^x-7:j^y^yifmiai)^r:^^i^ hitx 
{mm:^y^y^) bfc (08 (5) ) . 3®^®a-S l i:S l Ct 
cDx-y^^yjl^^Jt (SR) ttSiJ:A:^^^3t*W* bv\*^ **i6MT'Jia- 

S i / S i C® S RttS&S 0 0 y*WigT?feofco 
a^ic. :^ilM"efe-5 l/S^x 1 5 5:g$£L/T, (08 

(6) ) . 

/t^»->^ifMt?$>-5S i CMl 2®*ffiffiS (Ra) ti4nm, 
SSSaM-efeS a-S iMl 3®^®i|a3 (Ra) its. 3nm-efeofc = 
[0 10 0] 

-hIB#J^«JS*^e>JS:SV>«.d7T'f±, a - S i ©K^-tt^ttil^J 1 . Oxlo"( 
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Pa) T'fey, lSei£*^Rri8*4#ttT$>ofco *fc^^r»1S^4. 5X10^1 ( 
Pa) (DS icmiz^W^n^:zi:\z^i}. U -:7A^->^U 

TT' ^ ^ 4x 

[0 10 1] 

#^bTi5^^So T^A':7rxsyU n>MS: 2 Atm^tc^tH/STtc^-TSJ^i o 
'?-CD^>y^ti:S:SRIiJ:y 1 0 OGPa^bT^o 

z.<DJ^^-yx-(D7^^-y9nmx-m^^n^v-y/^^-y9cM (ik^m-^) 

mitz:^^ti. m^^^mtms 8 /j,miz%i^^^ ^r=.. ^LCD^-^^-yxm^^^^ 
i&m-t^r^i^\z\t/^^-y'^>(xtimvt^^mx^^. unMMx^:^jt\i^mi. 

\im3!^M&^l fiirR&,TltZ't^>tc^lZ\t. M^S:*&1 0 u,m}tZ't^£^^f)^$>^o 
:i(D^o^m^ltZt^^^u^^jvt: bT^^i»^4fgv:^^f*:t LT. mzo. 

^>^>yjcfev^rr^^^ htt2b (10/(0. 1x4)) (Dzi^y^y^tf^^^- 

(DS i cmmmxV'-y^'^^-y^^ii^W't^Z.tK.J:^). U-'7A^->a) 
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[0 10 2] 

^ X 5: S§ M -r S * ffi T' tv « ^n^sr ^; S fig MS T' t J: V ^ . 
Si- S MiB^t?^ tv « t) * V > = 

[0 10 3] 

tt. #fiFl|2 8 5 7 3 8 4#{C=fefB«StlTV>SJ;e)lC, 1 0 0 K e VJ&IJ:®!^ 
Jn^«^-MI#T't?®-7Xi'tJi{cfilR$*lS3::^>»l/:Ji^-{i0. 0 0 1 W/ c m% 

o 

[0104] 

>ir:Khy^t-mi::fi-tctE-&t:Lmm(D-7xi'X'&s>, ^(DmmoiBma. ni^v^ 
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[0 10 5] 

H9 (1) Iz^-tJ^olz. /<-xa«i:LTS iM2 1 (/^"^->^^#M) 
0 , 0 5 At m. tfi^ 5102^22:^^0. 05Aim, S^S^fi^ (10 0) ft«(7) 
S lMOX'>ai7\2 3 S:fflv^fco '^7ac/\2 3 _hJC C V D?Stc <fc y > hn- 
>a/b:t S i h^vA-M) 5:0. 0 2 ^ m?^^b 0^ii:~r) 

. [MS i 02JbJcSS*-3J^>»2 4 («^^^i5:aM) ^mic^^j o , 

8 M^mmX-m^i^fc^ 09 (2) ) o ^V>TSR:*-d<>M2 4_ttCS i OgS 
2 5 (X^^^VX^M) ^0. 0 5 fimm^Vt^ (^9 (2) ) . 

^(D^. V\f^'^y>(-miz^^)Ui^::^h/^^''y2ei:j^mh (S9 (3) 

) . h/tt5f->2 6$:y->c.i^i:L/TS 102*2 5 K ^ oi -f- > ^Irtl 

XLfc (H9 (4) ) o US^>?. h/\"^->2 6 S102A^->S:V 
LT®«*-3K>M2 4 lcWSgS:^^XvSJc J: y h uz/^zn^y^y^^ 
Jgbfc (09 (4) ) o 

<7:i:^y ^:I^^y^>^a$:«v^. '^-f > FinXSrJgLfc^ (09 (5 
) ) , BHFSKiCi: y^SS 1 02»2 5. tp^S 1 O2M2 2 S:|^*-r-5 
x^y^>y:7. h^y/\--S 1 OgS (S^-^-T) $:a^65tCni-;^>^t--5:i^JC 
iU. mMcD«jg&*'r^v>?.i^S:f^i3bfc (09 (6) ) . 

A^->^|#®-e$>^ S 1M2 KDmmm^ (R a) l^O. 1 nm. X 
h ^y A-M*??*^ S 1 OgBCD^ffiffl^ (Ra) lil. 3 n m, 

mmiiLmxs>^^wit3'-^ym2 4(Dmmm^ (Ra) iti. mmx&^r^^ 

[0 10 6] 
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[0 10 7] 

isjgM2©K^«^®v::^fetti 0 oKe vT-e®^5fem^a5^tt»& 

[0 10 8] 

«m ± Of V X f^igffi (c K b T i$ S . 
V X *IJt 69 fCffiSrS S3 J: tfS t ^m^Sifitt ?: «J£ t- S to fC tt, IK** SSfSBS 

tJlpfT'feS3h*^M* Sie>fCiD;t*llf, Sfi»^^!^T•&V^z: 
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n^mi.zmn^, ^5f-f-Y=E>K-^3r>f-v=E>K^>f ^a-jk^ (dlo 

[0 10 9] 

T' ^« L V X «jt <fc tF ^ ® ?: m W f S . 

010 (1) {Cat-rJ:e)lc. »S3 1 {C{i:«'^;^*^3!j-3K>S:aiMbfco 

1 ©SSJCCVDffitCJ; »J iS - S i C^3 2 ?: 3 0 nm^-^J^^L, :r.(D 
iS -S i Clg3 2Ji{C^^-g^*DLCK3 3 5:0. 7 a 3:-y5^>^^v>?.i7M 
ilbTS i O2K3 4 S: 1 0 nmJg^Lfc (Hi 0 (2) ) . r^T-, a;^, 

?Sf£, a7c®^^•r^^*^cD#ffl*^TT'l^^aas:^gLM^■g•*DLCK3 z<dj^±^ 

a#?«jic5r^*JfC3> hn-;i/L/:t„ *33, 3.cdS^, d l cKi: s i OgKco 

tt, DLCK®l^«iaSfTofc«{CS i 02K5:?^^^-5*ffi*^*S. 

i^V^Tl/^^;^ h/t^f->3 5 5:Jgm« (HI 0 (3) ) , JiSfiUMiPfi U 
65fc K5^-<:i:y^>ty$:J6l/, (010 (4) ) , 

^\z. K®M®/5-S i CK3 2 $:A^-^>i^b, «®fiIJ:»J;if^x4^*- 
3j?>»«3 llcK^-fn:y^>y^fCj:»;>?-f>KJnX$:igbfc (010 (5) 
) . 

«^(C^i&SSS:K?*bTTXi'S:#igbfc (010 (6) ) , 

IIJgM3®K^«^<D-=?;?.^'-^«l 0 OKe VT-C®^^S^a5fett«& 

2 2%T'fey, f^iSnI|g*Kff«l^®S^lima«^vxi'K:ifci^b, 
5^A^»«J 1 / 3 £*Tt?fe S Zl i: A^a^ $ tifc. 
[0 110] 

*IBll]^09K:feV>T, XM{Ba®i8 - Si Cj^S 2 ttXffiiraX®fc«?)®:ny -J^^ 
■yv>?.i'g$:iSi*b, 3 0 nm^®*tSflJ®/3 -S i CK3 2tty'«^->^fiFe 
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rjtiS. n^->^^mX'&S,$-S iCms 2<Dmmm^ (Ra) its. an 
m. «^^tS:gLST'*SM^^*DLCK3 SCD^MfflS (Ra) ttl. 6 n m 

[0 111] 

*»J, DLCKtf{c^m?:-&tfri:{cJ:»jje®Jfi$: 1 Q • c mlc-T-S r i:*^nr|g 
riltCi y, S i CM^S l Og^t^f^tCjiJbT l O Ojet_hC!)®^fC:^^;&rc-; 

[0 112] 

K ^ >f a: y 5^ > y «S ?: ® ^c-^ t>-& T t; J: t ^ . 

[0 113] 
(SIJg094) 

o 

mil (1) tc^-r<fce>tc. s«4 i Liyxs i ^m/\i:m^^. s«^®<fcy 
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^5:fc^MS iM4 3±K:i/i;:^ hA4i->4 4 S:?^^b (HI 1 (2)), u 
4 ^-77.^ HVX 0. 3 5 Am^®^®S iS4 3 S: K^^n: 
>y5^>i^jDXLT, «^^S:SL«t>''?^f->S:?^^bfc (HI 1 (3) ) , ^^^T 
«®ii;':7X.y hacty^>i^iS{C<fcy'?-f>KJnX?:]^U (Hi l (4) ) , U 
2^;^ h4 4 ?:B^*LTSe!>i:-rs«jg?:*f •S-^X^'Srf^iSLfc (H 1 1 (5) 
) . 

A^->3^#»-efeSS i C»4 2 0D«ffifflS (Ra) ttO. 3 n m, 
«^^tfcaW^S>5 S iM4 3(D^ffiffi3 (Ra) l±0. 3nm-^S)ofco 

SljBM4®K^«^®VXi^T{il 0 OKe VTT'®S)t«^a^tJ±i^& 

[0 1 14] 

(*JSM5) 
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[0 115] 

015 (1) {Ca^-ti^lC, :i!f^x4^*-3j<>*^e>^S3tif<i|J3, S i C (K 
^4 0nm) *^e)«;S7'?i5f->^^K6, DLC (K^5 5 0nm) tf^i^iksm 

7TX'!f;i/Vri-i;i^ (Ge) (Kff 1 0 n m) *^t>*^jS:^jM^K 5 1 (SISgjS 

Bl 5 (2) lzB-r^z>iz^ S i *>e>*;-53^i##i3, T i S ±2 (KM 
5 5 nm) *^ S ^Jf - > 6 , B K-^DLC (KM4 5 0 n m) 

TiC (K^l2nm) *^e)«:SJS:dM!lK5 2 (ffiiNlJS:^7K) 

[0 116] 

El 2 (1) ica^-Tiplc. »«i:LT> SiM5 2 («^^tS:a«) *«o. 

6/£m. tfias i OgSS 1 A^O. 0 5 ^ m^ft^tOftS y-^tj-ft S O I •^7a:y^ 5 
3 Srfflv^fco 
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0. 1 >ttmJ^^Lfc« (01 2 (2) ) , SBfflSiy'i'-f > KinXSrJgLfc (0 
12 (3) ) „ 

a#?»{C|^*Lfc«& (012 (4) ) , SffiM<fcyCVDSfCj;»;A^?->«J|? 
— ®lcA*->^##i:i:S S i C® 5 5 $: 5 O nmff?^^L/fc (012 (5) 

*-f, l'i^:^hAii-y (0^-&-r) 5:?^^^, ^ICDUS^X h7\-^->S:v>?. 
i^thXSi OgSS 4 {Cai^/^^yeStcj: y A;}?->iR3^Ufc (012 (6) 
) . ^^^TS i02S54S:VXi'{CS^^^tfcf§LMT?feSS i 5 2 fC h 

l/>^X'y^>iriiDX$:i6bfc (012 (6) ) „ 

35tc;i;5li: ;&ofc K^>f S i OgS 5 4 ®fi^*5:!f5 

^^g65i:t-■5VX^S:#^bfc (012 (7) ) , 

A4f->3?:»M-e$)S S 1 C»5 5CD^®!fi$ (Ra) tt3. 7 n m, 
•^^IcaMT-feSS i#^SS5 2©*ffiffi$ (Ra) t±0. InmT'feofc 

lligM6©K^«l£0DVXi'-^l41 0 0 K e VTT-®^)t«^a4l^tt*& 

1 / 3 jeATT'S)S :i i: tlfc, 
[0 117] 

±.Sail:teMT«e^Bbfc«ip(-®^S, 1 0 0 k e VTT?©«^-^:^gftff@> # 
[0 118] 
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(g/an^) 


lOOkeVT-ecD 




T^^:7rxs i 


2,1 


0.22/zm 


l.Ox 1 0"Pa 


S i C 


3.1 


0.15/iin 


4.5X 1 0'*Pa 


S i 


2.3 


0.20/zm 


1.6X 1 0'*Pa 


DLC mW:^-^:^) 


1.9-3.5 


0.24-0. 13 ium 


0.8-11. Ox 1 0'*P 


S i 02 


2,2 


0.21/zm 


0.8X 1 O^'Pa 





[0 119] 

mmm i x-f^^ t-^ ^ m.^i'Um.^m^ts^n ^ - > -^wm ?: d l c 

®ffl$a)/h$VNm ^®ffl^ (Ra) 2nniJ«T) Sr^^^t*^ C!! ;b^X 

[0 12 0] 

SI 6 (1) JC^*rJ:^JC. £>U=F>S«_tJCECR-XA^y^StCj:y DL 
CM6 1 (/t^-V^tJ^M) S:3 0nm?^^b, -^O JitC C V D^giC i: y 

?^^L/. -€'C^>J:^CECR-;^/^-^y ^SJCj;y DLCM6 3 5:4 
0 0 — 7 0 0 nmT'JgJ^Kb, ^OD_ttC S i OgS 6 4 (x^y ^ > ^v;^ ^M) $: 
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3 Onmm^Lt^^ 

U V^^:7>r -ffitCj: US/X h/\-^-> 6 5 mi 6 (2 

) ) . l/^:^h/^^'-> 6 bi:^:^^ tlVX S i O2M64 5: K^>f 
inXb. ^V^T, b^;?:;^ 6 5 SrBfe*^. S i 02/^°t5^-> 6 4 

SI 5 (3) ) . 

4)). BHF?gjcj:y^ffis i O2S64 sri^^uT. mm<Dmm^m^^^ 

X^Srf^SLfc mi 6 (5) ) „ 

>'^'^5?->^»«T'*»-SDLCM6 ICD^ffiffi^ (Ra) 1 . 6 n m. 
hvy7t-MT*^T^;i'r7r::^S iM6 2CD^Mffl$ (Ra) i 
, Inm. «^-^t6:SL*T?S>§DLC® 6 3<Z)^ffiiffi$ (Ra) \t 1 . 8 n m-^ 

[0 12 1] 

-tsavx>:^^c^3v^T^±. dlc»6 i dlcS6 3 ji^iFSi 

[0 12 2] 

. ECR-CVDS. RE-CVDS. V D ^ ^*(DC V D^fcM V^-5 3 

3^ »?J 1 / 3 « T T' ^ r ^ ^ ^ tl o 
[0 12 3] 
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Si. AlO^'^C0^-*<ilt;loS:K-:?^LfcDLCT'«^L. m^lS©:^® 
i:7t^"->3t#M^<D®ica:-;^>if>^ ^^vA-»5:/^tt^-&fc«Jg(Dvx^T' 
[0 12 4] 

T'S>-5CDT% SI 6 S:Mv^Tgi©t•-5o 

SI 6 (1) {C^fie^tC. e/U3>SSJ:tC*fI^^->f^v h;^A^y^atCJ: 
U S i ^8%K-:/bfcDLCM6 1 &2 0nmJ^^L. 

6 2 i:siv^y^:^hyJ^-m) S: 1 0 nm?^^b. ^(Z)_ttC^JfpI^ h 
/\"^V^2SJC<fcyNS:l l%K-yb:tDLCS6 3 («^^tS:aM) ^4 0 0 — 

7 0 0 nmT'^g^b, ^CD_hfC S i OgM 6 4 ^VX ^S) S: 0 . 0 

-^(D^. U y y^:7Y -SJCJ: y l/i/'X h7t^->6 5 ^?^^L (01 6 (2 
) ) . US^'X h/1^-> 6 5 S i OgW 6 4 $: K^>f oi^v^^^ 

jtoXL. ^V^T, l/^'X hA^-> 6 5 S i Og/t^ - > 6 4 S: 

01 6 (3) ) o 

«®«I<fcy '^n:-; ^x^y^>^ffi?:fflV^. '^>r > KillX&tgb:^^ (S 1 6 ( 
4) ) . BHF|g{Cj:yS®S i OgM 6 4 bT. mS<0=PigS::tt'-g> V 

X^^Srf^SLfc (SI 6 (5) ) o 
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±fSv:^^'^cfe^^T{*, S i ?: K-yufcDLCM6 itt^T§ISg/S:*;, N?: 
K-ybfcDLCM6 3 tt«(ffS:::^7-^ntf So vi^:^. hn>xy?y ^ 

i6icj:yT^;i/7r:^s iS6 2 ?:«{ffS:*^n ttc j: sMtfiS* 

S: 3 > h n r i: (c i y 5^^Jett©lSv^y'? ijf - 3 i: 

ll]teM8©K^«^K®^Xi^T'»l 0 OKe VT'CWSJfe^^-S^fett*?; 

1 / 3 JS^TTf S d i: $ tifco 
[0 12 6] 

4ffeS:fl|V>S3tt)-e^-g)„ DLC®fig;Ktei:LT, ECR-CVDS, 

RE-CVD&, 3tCVD«:if®CVD^%Mv>S:ifcA^7?^S„ 
[0 12 7] 

_hfiBllii«»|l~8T'^^SbfcS^^^^^®MvX^'?:«^^T. ISOkeV, 1 
OOkeV, 50keV, 30keV, ©M>t«^J«CDiD^SmET-e, ^tl-ftl 

, «^®jEjSi:»:SLA^Sa^$4x. fcf-A3> h^x htt9 o%jet±T'S)«J, «^ 

0 k e Va-h-e^ffl-e^Sriljb^e), fl^AtfS C A L PEL t/XT^A^T-aiSiin 
[0 12 8] 
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S*t^T?fe*l«J:<, M-ffcffli^ (BNx) , mtmm (CNx 

) , mVC'f-^y (TiNx) , mit-i>Vt;J^ (I nP) ^^'ffcpifU'^A (G a 
NX) ^®'ffc-^ife^^#:**i(Sf, ^^rJf^^^y-S-^- F (T i S i x) ^(Diy^)^^ Rb 
m<t^9y (T 1 C) ^©K-fb®, B K-^S i (111), T i Bx& 

Si, Ti, TiCNx, T i S i x;&ifS:MV'>Tt 
[0 13 0] 

$e>{c, vx^7:;^^>i/x (vxi7f^^«»«) \zm\.Xm7L\t. JilBHiSM 

T- ^ S :H-iKT' S) tl tf # tC ra *> V ^ „ 
[0 13 1] 
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[0 13 2] 
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S|]teMtc^Svxi'®«it?:aK-r»r®ST'fey, (b) i± (a) ® 
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[0 5] 
[0 6] 
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[09] 
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l6igMfc#Sx'X-^CDSJgaiS5:^t-»rM0-e*.5„ 
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[01 2] 
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SCALPEL-ex^' (fl^-SSSIcSL-v'Xii') ®«jg$:S^-r(lT®0T'feS. 
[01 5] 

® — Hi^Mtc « S -7 X ® SitiiSOD -a$ S: m t- St® 0T- & S . 
[01 6] 
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